Introduction
The term 'leukonychia' describes a white discoloration of the nail. Leukonychia may be caused by nail plate abnormalities (true leukonychia and pseudoleukonychia) or by nail bed abnormalities (apparent leukonychia; table 1 ) [1] . True leukonychia can be a benign isolated finding or may rarely be associated with other disorders. True leukonychia has been classified into four main types depending on the morphology of the white discoloration: leukonychia totalis, leukonychia partialis, leukonychia striata, and leukonychia punctata. Leukonychia totalis, where the nail is completely white, and leukonychia par-tialis, where the nail retains only a distal transverse band of normal coloration, have been proposed to represent different manifestations of the same genetic defect [2] . Here, we report the case of a 25-year-old man with concurrent idiopathic leukonychia totalis and leukonychia partialis.
Case Report
A 25-year-old African American man with a past medical history of sickle cell trait presented for an evaluation of the whitening of his fingernails that had been ongoing for 1 year. The patient reported previous treatment by two outside dermatologists for possible onychomycosis with 6 months of oral terbinafine and 3 months of itraconazole, without a noticeable change in his nails. He reported no other medication use and denied any history of trauma to his nails. The patient denied a family history of leukonychia or other dermatologic disorders. The patient, who was right-handed, reported working in information technology and spending the majority of his time at work on the computer.
On examination, the patient had complete whitening of the right 4th and 5th nails and of the left 4th nail as well as partial whitening of the right 3rd and left 2nd, 3rd, and 5th fingernails ( fig. 1 ). The nail surface was smooth without any pits, crumbling, or nail thickening. The toenails appeared normal in color, and there was no evidence of tinea manuum or pedis. The remainder of the physical examination was unremarkable.
The histological examination of clippings from his white nails revealed parakeratosis ( fig. 2 ). Periodic acid-Schiff stain was negative for hyphal elements. The patient's laboratory workup was unremarkable and included a normal complete blood count with differential and negative arsenic and lead levels.
Discussion
Leukonychia describes a whitening of the nail and is one of the most common discoloration conditions of the nail. True leukonychia results from abnormal keratinization of the distal matrix that causes parakeratosis in the ventral nail plate, and this produces porcelain white nails [3, 4] . Retained keratohyalin granules in the nail plate cells reflect light and prevent the visualization of the underlying vascular nail bed. True leukonychia is distinguished from apparent leukonychia by the finding that nail bed-related leukonychia will disappear when pressure is applied to the nail plate. Psoriasis is a common cause of true leukonychia and results in punctate white areas of the nail plate from foci of parakeratosis. Another possible cause of true leukonychia is proximal subungual onychomycosis, where fungi in the ventral nail plate prevent light reflection. Proximal subungual [5] have also been implicated in the disease [6, 7] . Fungal infection originates in the proximal nail fold and subsequently invades the ventral nail plate and travels distally. Proximal subungual onychomycosis can be diagnosed with periodic acid-Schiff staining of a nail punch biopsy.
In pseudoleukonychia, the white color is associated with superficial nail scaling, and this is seen in keratin degranulation due to nail polish and in white superficial onychomycosis. White superficial onychomycosis exclusively affects toenails. Both dermatophytes and non-dermatophytes can cause white superficial onychomycosis, including T. rubrum, Cephalosporium and Aspergillus sp., and Fusarium oxysporum [8] . Fungal invasion of the superficial plate produces punctate areas of leukonychia that can eventually coalesce to involve the entire surface of the nail plate. Non-dermatophytes, which are an uncommon cause of white superficial onychomycosis, can invade into the depths of the nail plate as seen in 'deep' white superficial onychomycosis [9] . Because the most superficial aspect of the nail plate is always affected, the nail plate texture is often rough and crumbles easily. A potassium hydroxide examination of nail plate scrapings is used to diagnose white superficial onychomycosis.
Leukonychia totalis and leukonychia partialis can be inherited as an isolated finding [2, [10] [11] [12] [13] [14] [15] , as part of a syndrome [16] [17] [18] [19] [20] [21] [22] , or can be acquired. Numerous inherited syndromes involving skin or skin appendage abnormalities can be associated with leukonychia. An autosomal dominant pattern of inheritance has been reported in patients with concurrent sebaceous cysts and renal calculi [16] as well as in Bart-Pumphrey syndrome, which is characterized by knuckle pads and deafness [22, 23] . True hereditary leukonychia has also been associated with acanthosis nigricans [21] , pili torti [19, 20] , severe keratosis pilaris [18, 19] , duodenal ulcers and gallstones [17] , and LEOPARD syndrome [24] .
Idiopathic acquired true leukonychia totalis and leukonychia partialis is a very rare condition and is not associated with other systemic findings. Ten cases have previously been reported, making this the 11th case [3, 4, [25] [26] [27] [28] [29] [30] . Surprisingly, all reported cases have been young men or boys ( table 2 ) . Patients were aged 12-32 years (mean 21.0) at the time of diagnosis, with reported symptoms first manifesting from the time of birth to age 26 (mean 14.7). Patients came from varied ethnic backgrounds. In addition to fingernail involvement, several patients also had affected toenails, and 1 patient only had toenail involvement [3, 4, 26, 27, 31] .
It has been proposed that leukonychia partialis is a subtype of leukonychia totalis, and that both are different manifestations of the same underlying genetic defect [2] . Supporting evidence can be seen in individuals who may have concurrent leukonychia totalis and leukonychia partialis on different digits, as seen in our patient. Additionally, the majority of reported cases of idiopathic leukonychia progressed over time from leukonychia partialis into leukonychia partialis and leukonychia totalis. Leukonychia partialis is characterized by intermittent periods of normal and abnormal nail matrix keratinization.
Herein, we report a case of idiopathic true leukonychia totalis and leukonychia partialis in a young man without any other associated symptoms. This is the 11th reported case of idiopathic true leukonychia, which is a very rare disease with a chronic course. Leukonychia is a more serious cosmetic problem for patients with darker skin tones and more visually apparent in these patients.
